Insulin-induced rapid decrease of a major protein in fat cell plasma membranes.
In order to increase our understanding of the mode of action of insulin in rat fat cells, we investigated the effect of insulin on protein concentrations in purified fat cell fractions using two-dimensional electrophoresis in combination with an ultrasensitive color silver stain technique. Incubation of fat cells with insulin caused a 90% decrease in the plasma membrane concentration of a major plasma membrane protein with a molecular mass of 90 kDa. The insulin effect was dose-dependent with a half-maximal effect at 9.5 microunits/ml, and time-dependent with a t 1/2 of less than 20 s. Insulin-like growth factor I, orthovanadate, and lanthanum mimicked the effect of insulin. Likewise, fractionation of adipocytes in the presence of divalent cation chelating agents caused a similar reduction in the concentration of the 90 kDa protein, and it was possible to overcome the effects of the chelating agents by adding equivalent amounts of calcium. This suggests the involvement of calcium. The 90 kDa protein was also found in low and high density microsomes, but it was not affected in those fractions by either insulin or chelators. It is suggested from the study that the movement of a 90 kDa protein in fat cell plasma membranes probably represents part of the transmission system in the mechanism of insulin action in rat adipocytes.